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ABSTRACT

The prediction of achievement provides teachers with

necessary information to help children attain optimal achievement, If
some skill prerequistites to learning which are not fully develope?d
can be identified and strenathened, hiagher levels of achievement may
result. The Ke*ropolitan Peadiness Tests (MRT) are routinely given to

all University City kindergarten children. "he test of Primary Mental
Abilities (PH2) was then administered to qroups of boys and girls who
were ceasonabhly representative of children in University City Schools
in the second month of €irst arade, and the Stanford Achievement Test
at the 2n1 of first gqrade. Analyses of the data revealed similarities
and diffrrences in the effectiveness of these tests in predicting
performance, measured by subtests of the Stanford Achievement Test,
seven to thirteen months later. Poth tests identified abilities and
quidied teachers in individualizina vproarams based on a childts
daveloamental needs. Vovever, the MRT were more applicable to hoys,
the P¥A to airls, The use of the scores on both tests together addeAd
very little to their predictive value: the PMA test hs a sliaht
advantage over the MRT if one had to solect a single test. {Author/pv)
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PRIMARY .M}*NTAL ABRILITIES AND METROPOLITAN READINESS TESTS
AS FREDICTORS OF ACHTEVIMENT IN THE FIRST PRIMARY YFAR

Predioting achievement can provide to teachers much infoxrmation they
need to heip children attain optimal achievement. If some skill pre-
requisites to learning which have not developed fully can be identified
and strengthened, higher level achievement is likely to rosult. An
carlier study (1) indicated the usefulness of the Metropolitan Readiness
Teats as predictors of subtest scores on the Stanford Achievement Test.

The present study examined the relative usefulness of both the Metropolitan
Readiness Teats and the test of Primary Mental Abi’l.ities to predict per-
formance on the Stanford subtests.

METHOD

The Metropolitan Readiness Tests, Form B (2), were given routinely
to all kinderparten children in Apidil 1969, The following October, the
tust of Primary Mental Abilities (3) was administered to 78 boys and 78
pirls seiected in six schnols to provide groups reasonably representative
of' the University City school population, The Cctober date was the

earliest time near the berinning of the current or end of the previous
school years when further testing was feasibles, The Stanford Achievement
Test (L) was given in May 1970. Only children who had taken all three
tests were included in the study., The three tests, topother with their
suhtests, arr 1isted in Table 1.



Table 1, Description of the Tests Used

——

Predictors
PRIMARY MENTAL ABILITIES: PMA METROPOLITAN READINESS TESTS: MRT
Verbal Meaninp: PMA-VM4 Word Meaningt MRT-WM
Perceptual Speed: PMA-PS Listening: MRT-L
Number Fecility: PMA-NF Matching: HRT-M
Spacial Relations: PMA-SR Alphabett MRT-A
Total Score: PMA-T Numberst: MRT-N
Copyingt MRT-C
Total Scoret MRT-T
o Achievement ’

. s e - $ e — -

STANFORD ACHIEVFMENT TFST: SAT
Word Reading: SAT-WR
Paragranvh Meaningt SAT M
Vocabularyt SAT.V
Spelling: SAT-S
Word Study Skills: SAT-WSS
Lrithmet.io: SAT-4

e mama B

More deteiled desoriptions of the subtests are piven in Appendix A,

S St et = @ -

Correlation coefficients were camputed for each Stanford subtest
with each subtest and the total score of the Primary Mental Abilities
and with each subtest and the total score of the Metropolitan Readiness
Tests, For these correlations, t-tests were applied for level of sig-
nificance and nossible sienificart sex differences. Multiple corrsla-
tions for total PMA with total MRT for each Stanford subtest were coue
puted also, With these correlations and multinle correlations, t-tests
were applied to detemine if the total score of one predictor was sip-
nificantly better than the other. Data wsere treated separately by sex.
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RESHULTS

The two groups, boys and girls, provided a reasonably normal dis-
tribution of grade equivalent scores on two subtests of the Stanford
Achievement Test as indicated in Table 2,

Table 2,

in Reading and Arithmetic
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LEVEL
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Highest
High 25%
Median
Low ?25%

ftere @ vt &

BOYS

P )

L.0
2.7
1.9
1.6
0.0
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Orade Equivalent
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STANFORD ACHIEVEMENT SUBTESTS

Digtribution of Orade Equivalents
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ARITHMETIC
Orade Equivalemt
| oms | wrs | oms
Lo 5.8 5.5
2.9 3.1 2.6
2.3 2. 2,2
1.7 1.9 1.8
1.0 1.1 1.4

- .- -

An examination of the correlations (r) of subtest grade equivalent
goores of the Stanford Achievement Test with PMA and MRT subtests and
total raw scores showed a number of similarities and differences in the

prediotive value of the two
are piven in Table 3.
level,

tests,

Correlations of r = ,50 and hipher
These correlations were significant at p < .005
Completo correlation data are provided in Appendixes B and C.



Table 3,

Corraelations of Subtests and Totals of
Primary Mental Abilities and the Metropolitan Rendinesq Tests

__with Subtests of the o,amt'ord1 Achlevement Test

P M A M R T
STANFORD Boys (irls Boys : Girls
WORD TOTAI, ¢59| TOTAL 263 || TOTAL +62| TOTAL 59
READING
SAT-WR No.Facil, .52| Verb.Mean. .58 [| Numbers  ,60| Numbers .58
Space.Rela..56 || Alphabet ,58| Alphabet .56
— . No.Facil, .50
PARAGRAPH | TOTAL 57| TOTAL «69 |I TOTAL 263 TOTAL .58
MFANTNG
SAT-PM Perc.Speed ,50| Verb.Mean. .60 || Alphabet 57| Alphabet .55
No,Facile .50| Space.Rela..59 || Mumbars 57| Numbers .St
e _ No,Faril, .57 || Matching .56
VOCAB)- | TOTAL 10| Verb,Mean. .69 || Numbers  ,63| Listening .58
LARY
SAT-V Verb,Mean, ,62| TOTAL +66 || TOTAL .59 | TOTAL 56
No.Facil, ,60| No.Fanil, .58 Alphabet .53
_ Space.Rela,eb2 || |
SPELLING | TOTAL .59| TOTAL .57 || Mumbers  .58| Mumbers .57
SAT-S
No.Facil, .52 TOTAL +S6| TOTAL .55
. U N Alphabet 50| Alphabet _ .53
WORD i TOTAL 465! TOTAL »70 |} TOTAL 2681 TOTAL 59
stumy !
SKILLS | No,Facil. 58| Space.Rela,.63 || Numbers  ,63| Numbers .58
SAT-WSS
Verb.Mean, ,63 || Alphabet .59 Alphabet .57
S SO | No,Facils .57 || Matching .55} Listening .50
ARITM- TOTAL +69| TOTAL 73 || Numbers 63| TOTAL .56
METIC
SAT-A No.Facil, ,60| No.Facil, ,62 || TOTAL 60| Numbers .52
Verb.Nean, .56 Verb.Mean, .62
j ___] vpace, opace.‘Rﬁla..GO . _—

Ft);f};‘s.f;r;iticant correlations of r = .50 and hirher at p < .005 have been
Correlations of r = ,60 and hirher are underlined to indlcate
the most prediotive tests.

reported.
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Table 3 suppests how subtest scores may be used in determining
individual strengths and weaknesses as a basis of personalizing programs.

?rygqg(y..}i_qlqtien_l_‘lg_qitl_gti_e.q . For example, in examining a boy's reading
potential (SAT-Parapraph Meaning) from PMA total and subtest scores,

hirh scores on PMA-Total, PMA-Perceptual Speed, or PMA-Number racility
indicate the likelihocd of the child's experiencing little difficulty in
learning 1o read, If all three of the tes% scores are hiph, the prob-
ability of success in reading 1s even greater.

Low scores on PMA-Total, PMA.-Perceptual Speed, and/or PMA-Number
Facility sipnal the need for help and identify two specific areas requir-
iug speoial attention.

For girls, strenpgths and weaknesses are indicated by Primary Mental
Abilities total, PMA-Verbal Meaning, PMA-Spacial Relations, and PMA-
Nurmbex Facility.

Information on predicting achievement in the other areas measured
by the Stanfurd subtests also are given in Table 3.

Metropolitan Readiness Tests. The total ccore and subtest scores
on the Metropolitan Xeadinass Tests also are predictive. In antiocipnting
a boy's readine notential, the MRT-Total, MRT-Alphabet, MRT-Numbers, and
MRT-Me.tehing should be examined. For girls, the same scores are rre-
dictive with one exception, MRT-Matchinp, which did not appear as vseful
in identifying skill needs. .

Similar information on the prediction of achievement in other a'eas
measured by the Stanford subtests also may Lo obtained from Table 5.

A sinmplified interpretation of the preceding table js provided by
the rank orders of corrclations 1isted in Table L. Only correlations of
r = .50 and hirher are reported while correlations of 3+ » ,60 or avove
a=e underlined to indicate the most predictive tests. This table also
indicates that the Primary Mental Abilities subtest of Perceptual Speed
aprears in only one instance--toys in Parapreph Meuning, The Metropolitan
Readiness Tests include two subtests, Word Meaning: and Copyving, which
did not appear on any Stanford subtest.

In comparing the predictive value of tha two tests with Stanford
sublest soores, the correlations of eight Mecropolitan and 13 Primary
Merntal Abilities subtest or total scores were r = ,60 or hirhers, However,
sex differences were minimal. Only for PYA-Verbal Meaning with Stanford
Paragraph Meaning were the correlations uf r = ,60 for girls and r = .30
for toys statisticelly sigmificant at p < .05, 'These fipures appear in
Appendixes A and B, papes 13 and 1k,



Tahle li, Rank Order of Correlations of Subtests and Totals of
Primary Mental Abilities and Metropolitan Readiness Tests
with Subtests of the Stanford Achievement Testﬁ

STANFORD ACHIKVEMRMT TEST, PRIMARY I BATTERY

WR PM v S WSS A
. Word
Vord Parsgrarhi| Vocab- Study Arith-
PREDICTION Reading { Meaning viary Spelling Skills metic
TESTS B |aea|Bla|{B|la]Blo | B3|a]|B]|o
PMA
Verh. Mean, 2 2 211 313 13
Percept.
Speed | 2
Ho.Facility | 2 h | 3 | b 31 3] 2 2 | L {2 |2
i
Spacial ;
Rela. 3 3 I 2 L
Total WIS WS T W T W P T A W W A O A W I
wr
Wor‘d Neaning - ; - - - - - - - - ' - -
Lictening 1 L
Matching b L
Alphabet 3 312 |2 3 3 313
Numbers 2 2 3 3 1 1l b 2 2 1 2
copyi_ng - "~ i ™ - - - - - - - - -
Total p 1 1 1 2 2 2 2 1 1 2 |

NOTEt Comrelations of r = ,60 and higher are underlined.




Relative Predictive Value of PMA and MRT.

The total and subtest scores of Primary Mental Abilities and the
Metronolitan Readiness Tests appeared to predict some achievement araas
better than others and the stronger predictors for boys and girls fre-
quently were different, For boys, the total test scores on Primary
Mental Abilities were more closely related to Stanford Vocabulary,
Spelling, and Arithnetic while the total scores on the Metropolitan
Readiness Tests were more closely correlated with Word Reading, Para-
pruph Meanineg, and Word Study Skills. For girls, the total test scores
on MA pave hipher correlations than MRT on all six Stanfoxrd subtests.
In an attemot to identify which test as a whole provided tte more
reliable predictions, t-tests were applied and only one difference
reached an accepteble level of sirnificance (for pirls, PMA-Total > MRT-
Total on Stanford Arithmetic). Comparisons were also made between the
simple correclations of PMA and MAT totals with each Stanford subtest
and the multiple correlations of the total scores of PMA and MRT together
with each Stanford subtest. In each instance, the mvltiple correlations
vwere eaual to or only sliphtly preater than the higher simple correla-
tions by an amount too small to warrant the administration of both tests.
Table 5 gives these dita.



Table 5. Correlations and Multiple Correlations cf
Primary Mental Abilities Total Scores and Metropolitan
Readiness Tests Total Scores with Subtest Scores of the
Stanford Achievement Test™

[ STANFORD ACHIEVEMENT TEST, PRIMARY I BATTERY

———

Para- Word
Word graph Vocab- Study Arith-
Reading | Meaning | ulary |Spelling] Skills | metic
B O Y S
Primary Mental
Abilities 59 57 270 59 65 8
Hetropolitan
Readiness Tests 62 63 059 56 68 60
Primary Mental [
Abilities and
Metropolitan Readi-
ness Tests Combined .68 067 o713 .6l «75 o72
- oy 4 . — ———
0 I RL S
Primary Mental , -
Aviisties 63 69 266 57 ‘o0 13
Metropolitan
Reaciness Tests 59 .58 o5 55 59 56
----------- pr = w @ w] e @ e > e w w e e w e e e e eow
Primary Mental
Abilities and
Metropolitan Readi-
ness Tesils Conbined 66 «70 .67 o6G T o713
D 0 . ot . et -J - — st e Lol

L SN

is vunderlineds Multiple correlations derived by combining PMA-Total
and MRT-Total are ecal %o or hipher than the corresponding correlations
derived from single tests.

**In predicting arithmetic achievement, PMA-Total Score is simmificantly

more reliable than MRT-Total Score for girls in arithmetic at p<.0l
level of confidence. This fisrure could have resulted by chanose.




DISCUSSTON

Primary Mental Abililies and the Metropolitan Readiness Tests were
administered to groups of boys and girls who were reasonably representa-
tive of children in University City schools. Analyses of the data pointed
up a number of similarities and differences in the effectiveness of these
tests in predicting performance measured by subtests of the Stanford
Achievement Test, seven to thirteen months later. Either test appeared
0 be helpful in identifying individual strengths and weaknesses as
puides to classroom teachers in personalizing programs based on each
child's major developmental needs, Conceivably, the Metropolitan Readi-
ness Tests could be used with boys, Primary Mental Abilities with girls.
The use of the scores on both tests together added very 1little to their
predictive value, If a choice of a single test based on this study were
made, the Primary Mental Abilities test for both sexes would have a
31light advantage.

Bagically, the decision well could be made Jointly by the teachers
vho administer the tests and use the test results, It is they who need
to judre whether the subtests of Primary Mental Abilities or the Metro-
politan Readiness Tests provide the information they require for optimum
personalized programming,
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APPENDIX A

DRSCRTIPTION OF TESTS™

PRIMARY MENTAL ABILITIES, K-l LEVEL

Verbal Meaning (PMA-VM). Ability to understand ideas expressed in

s g o

words--a vocabviary test in picture form.

Perceptual Speed (PMA-PS). Abjlity to recognize likenesses and
differences of objects or symbols quickly and accurately--important in
acquiring reading skill but tends to reach a plateau at a relatively
early age.

Number Facility (PMA-N:). Ability to work with numbers, to handle
simple quantitative problems and to understand and recognize cuantits-
tive differences presented in picture form.

Spacial Relations (PMA-SR). Ability to visualize objects and figures
rotated in space and the relations between them.

Total Score. Mental Ape and Quotient (I.Q.) Scores.

METHOPOLITAN READINESS_TFSTS, FORM B

 — s 8 s =

Word Meaning (MRT-WM). Ability to understand ideas expressed verbally
indicated by marking one of three pictures.

Listening (MRT-L). Ability to comprehend phrases and sentences
instead of individual words.

- Matching (MRT-M). Ability to select one of three words or pictures
identical with the stimmlus symbol--visual perception, .

Alphabet (MRT-A). Ability to recognize lower-case letters of the
alphabet,

Numbers (MRT-N). Knowledge of size, amount, value, proportion;
ability to count and %0 solve simple arithmetic problems.

Copying (MRT-C). Ability to reproduce letters or symbols--visual
perception and . motor control.

Total Geore. Percentile and Letter Rating Scores.

¥pdapted from manuals for test administrators (2, 3, h).

- 1] =




STANFORD AGHIEVEMENT TFST, FRIMARY I BATTERY

— -

Word Reading (SAT-WR). Ability to analyze a word without the aid
of context.

Parugraph Meaning (SAT-PM). Comprehension of a paragraph demon-
strated by selecting the correct word for the word omitted.

Vocabulary {SAT-V). Ability to select from among three alternatives
the correct answer to a question or statement.

Spelling (SAT-S). Ability to spell. correctly a list of words
di.ctated.

Word Study Skills (SAT-WSS). Skill in auditory perception of
beginning and ending sounds, identifying the written symbol for a spoken
word and a word which rhymes with a spoken word,

Arithmetic (SAT-A). Knowledge of measurement; ability to do simple
problems and understand the language of problems; and knowledee of concepts
including the meaning of a unit fraction, number sequence, simple problem
solving, etc.

Total Score. None.




APPENDIX B

CORRELATION DATA FOR BOYS®

TEST]S:NUSED S'I;ANFORD ACHTEVEMENT TEST _
_PREDICTION |- WR L S WSS A
) PRIMARY MENTAL ABILITIES
PMA-VM 0 . 30%¥ .62 4o 49 .56
PMA-PS Al .50 10 by A0 .36
PMA-NF .52 .50 .60 .52 .58 .60
PMA-SR .39 .o Lo .39 S 49

PMA-TOTAL .59 .57 .70 .59 65 69

METROPOI ITAN READINESS TESTS

—

MRT-WM .30 2P 18 .30 L2 10
MRT-L iy .272 37 .28 b2 34
MRT-M A7 «56 A7 «38 55 18
MRT-A .58 .57 b7 .50 .59 49
MRT-N .60 .57 63 .58 .63 .63
MRT-C b | e | oaes | Lk | L 220
MRT-TOTAL .62 63 .59 %6 | .68 60

*A11 correlations were statistically significant at p = <.005 except as noted:
a, p=<,01
be p = <.025
ce P = <.,05
ns - not sipnificant
'H‘"Only one sex difference of a specific predictive test with a specific Stan-
ford test for girls with the corresponding tests for boys was statisti-
cally sipnificant. The correlation of PMA-WM with SAT-PM showed p = <,05
favoring girls.

-13 -




APPENDIX C

CORRELATION DATA FOR GIRLS™

TES‘I‘SINUSED STANFORD ACHIEVEMENT TEST
PREDICTION WR PM v s | wss A

- PRIMARY MENTAL ABILITIES

PMA-VM/ .58 . 60%H .69 W19 .63 .62
PMA-PS .35 T T 4 .38 .38 .48
PMA-NF .50 .57 .58 ol .57 .62
PMA-SR .56 «59 51 19 .63 .60
PMA-TOTAL .63 .69 .66 57 .70 .73

METROPOLITAN READINESS TESTS

MRT-WM o3l .35 .18 .26 *39 .35
MRT-L L7 L6 .58 A .50 46
MRT-M i3 .18 $39 °39 A7 Bhi
MRT-A .56 .55 .53 53 | .57 49
MRT-N .58 5l ohby o57 .58 .52
MRT- .35 .33 270 S .39

MRT-TOTAL .59 .58 .56 _ 55 .59 .56

¥A11 correlations were statistically significant at p = <.005 except as noteds
a., p=<,01
b. p =<,025

**Cnly one sex difference of a specific predictive test with a specific
Stanford test for girls with the corresponding tests for boys was
statistically significant. The correlation of PMA-VM with SAT-PM showed

P = <405 tavoring pirls.
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